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Contractor:

Prilled by Rotary __
Cable Tool

Casing Size Depth Cement

2380 —— ;Productiontﬂprizqn

- _8"
—-5/8— - 2674 ———u Initial Production . pgna
Tz dle 1L

REMARKS ﬂme, Herer. G 40.55 WE Az ~ Stute Lawf Deyity 1948 -"/!fm_s 7'!) 2775
C alsn 0P ""’:9/

r B o
| » 6 =
) E
County _Nawajo
Area
Lease No.
Well
Name _mﬂ%mnk_nu_campa.ny__&l
tvown b (Newd ) O Dviq €s hothw C T )
Location _yp/4 Sec 23 Twp _]15N Range ml’ootage
oML Zof Spud . Completed 1q 75 Total.S%aw Jiéi} i
Blev (277 "Gr _____ KB Dpate __/9 24 Abandon 7 Depth ___3688 4,4/942,
: ~ Approx. : 3775 ]
- Cost § :

,{fﬁjj .M .pt“i’dlﬂﬁn, 475 7?0 C‘h{[!["ﬂ‘l”{ H’i /QZ“"’ T

A"? s oLY ’F.'fes s bop.s 1 -0 3023' Wov 6/‘?2‘7{

A5 Em.iéaz p.39 shews 7.0 3 275"

’ Elec. - - ~ Sample Log
f‘kﬁ Logs (‘ e : .. . - Sample Descrip._ X
: Applic { Plugging Completion '~ Sample Set
] to P}ug Record ! Report | .. .0 Cores
f Water well - accgfted by ; . ; .
: hond Co. ' S - S
&NO.. * S,
S S Date : :
Sond Am't § . .- Cancelled Organization Repurt
Piling Recelpt - .  Dated ___ Weil Book Plat Book ___
Loé: Plat _  Dedlcation __
J

PERMIT NUMBER __none Date Issured &q/¢
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1og of HOLBROOK WELL, in NE Sec. 23-15N-18E, Navajo County, Nava jo Field, Arizons.

“O=— 2380

8'

ia

10

2a

is?

10¢

13°

iz¢®

2500
2610

(2672
(2674
{2680

{2683
(2685
{2604

(2695
{2700
{2705

{2708
(2708

(2709
{2m14
(2720
(2725

(2730
{2735

an casing (-A/E frz//fﬂr ./97 P = 4 .c/lr z’:/*f‘J
Drilled by old Holbrook company. Jérome Navajo Drg. Co.
started at 2600. Small water uncer casing some place.
Water sand 5'. Good oil showing and gas. caving.

Set 6-5/8" casing. Hard brown lime 8'. Sept. 4, 1924.
gone through lime and then 2' brown shale

Into browa hard lime

Into brown hard lime

Through the hard lime

In brown shele.
In brown shale,
In brown shala.

Strong gas smell.
Strong gas smell.
Strong gas smell.

Dark brown lime, hard,
Dark brown lime, hard.

Brown shale
Brown shale
Brown shale
Brown shale

Brown shalejy gebtting a little harder - Sept. 14, 1924,
Brown chalef .

.xﬁﬁﬁ~47?ffe;?<j
-

(2736
(2740
(2750

(2756

(2760
(2765

(2774
(2778

(2785
(2700

{2795
(2800
{ 2805
{ 2800
{ 2809
{2815
{ 26819

Tlue & brown shale; little lime in it, pretty hard. Good gas
Blue & brown shale; 300t water left in hole. sumell.
Blue and brown shale,

Rlue and brown shale; 200' water left in hole. Sept. 16, 1924,

Dark brown shalse.
Dark brown shale.

Gas smell good.
Gas smell good.

Dark brown shale, with 1ittle blue shale.
Blue and brown shale. |

Chocolate shale. P A
Chocolate shele. i }
L
Chocolate and blue shale. i /
Same i ;
Same f’
Same 3

Chocolete and blue shale - small water sand bet:.- 2 shales.
Chocolate and blue shale - strong gas; water petered ocut,
Chocolate and blue shale/
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1
80t (2824 Chocolate and blus shala,.
(2830 Same
(2835 Same
(2840 Same
(2845 Saxe
(28560 Sama
{2855 Same
(2860 Same
(2865 Same
(2868 Seme
{2869 Into a wster szndetone carrying lots of gas; no cave.
g+ (2871 Going out of the water sand into shale.
(2875 Into brown lime
ar {2878 Going ocut brown lime into shale
(2885 Brown-blue, turning gray, containing (elastie bitumen) .
‘10 {2888 minerals are thought to be petrolsum robbed of ite vola-
tile matter and are chiefly paraffin with some napths &
benzine. e
{2890 Got water sand,
s (2893 out of water sand.
(2895 Into shale and lime
gt (2900 Into shale and lime
2t (2902 weter-sand about 2°¢
{2005 Brown lime and little shale,
13+ . (2008 Brown lime and little shale.
(2915 End of lims,.
10t {2920 Blue and hrown shale; lots of bitumen; more oil showing.
(2025 Blue and brown shsle; lots of bitumen,
ar {2027 In & hard, white lime; looks like sz&lt and pepper,
(2930 In blue and brown shale.
5t (£932 In blue and brown ehale.
5% (2037 In brown lime,
{2040 Blue and brown shale, . ) " -
(2945 Blue and brown shale. | - 0
20t (2950 Blue and brown shale. _
(2955 Blue and brown shale.
{2067 Blue and brown shale; change to hard.
(2965 Plue and brown shale, end 2 small 1lime layers. A
18t { 2967 Blue end brown shsle. Best bitumen showing; rainbow colors. R
| (2975 Blue and brown shale, Best bitumen showing; rainbow colors. _ ST
AR X (_{,-;74
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5!

2t

ar

A

7t

6'

{2976
{29082

(2985
{2987

(2992
(2095

(2997
(3004
{(so010

3012

3015

3020

3023

In & hard, brown lime;
In a hard, brown lime;

Shale; brown and blue.
Small lime strssk, 2t.

Shale, brown end blue.
ghale, brown and blue.

Lime stresk, 2'.

Shale, brown and blue;

less bitumen
in the limes.

Good gas smell here.

Bitumen very strong; sll colors

rainbow,

lots of bitumen; rainbow colors.

shale, brown predominates; red; sticky; not much bitumen.

Shale, blue predominates; lots of bitumen.

Blue and brown sha}e; caving; pretty bad going; had to
atop and pull casing, and straight-ream.

Ft. differsnce in measaurement.

Bottomed on hard lime; xind of white specks with the

brown,

Novessbar 1, 1924,
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Log of Holbrook Well, in NE Sec. 23; To 15 Noy Ro 18 E., Navajo County,
Navajo Field, Arizona

e

70 3023 |
0 2380 8" Casing (no driller's log available) .
2500 Drilled by old Holbrook Company, Jerome Navajo Drlg. Co. |
started at 2500, Small water under casing someplace. ‘
) 2610 Water sand 5', Good oil showing and gas. Caving,
. : i
' LR (26?2 :
' 8t (2674 Set 6-5/8" Casing. Hard brown lims 87, Septe Ly 192h
(2680 Gone through lime and 2! brown shale
: _ (2683 Tnto brown hard lime
, U (2685 Tnto brown hard lime
(2694 Through the hard lime
(2695 In brown shale, Strong gas smell
10t {2700 Tn brown shale, Strong gas smell
(2705 In brown shale., Strong gas smell
(2706 Dark brown lime, hard
3t (2708 Dark brown lime, hard
(2709 Brown shale
(271 Brown shale
26¢ (2720 Brown shale
(2725 Brown shale
(2730 Brown shalej getting a little harder - Sept. 1h, 192
(2735 Brown shale
(2736 Blue & brown shalej little lime in it, pretty hard.
Good ga® smell,
(2740 Blue & brown shalej 300" water left in hole,
19t (2750 Rlue and brown shale. -
(2755 Hiue and brown shalej 200! water left in hole, 9/16/2)
(2760 Dark brown shale. Gas smell good.
10t (2765 Dark brown shale, Gas smell goode.
(277h Dark brown shale, with 1little blue shale,
13¢ (2778 Hlue and brown shale
(2785 Chocolate shale
121 (2790 Chocolate shale
' (2795 Chocolate and blue shale 3
X . (2800 Same
) (2805 Same
(2809 Same
(2809 Chocolate and blue shale-small water sand bet., 2 shales,
(2815 Chocolate and blve shale-strong gasy water petered out,
(2819 Chocolate and blue shale
80! (282} Chocplate and blue shale S =
(2830 Same - : a
(2835 Same
(28140 Same
: (2845 Same
. T (2850 Same
(2855 Same
; (2860 Same
(2865 Same
(2868 Same
'§ : (2869 Into a water sandstone carrying lots of gasj no cave
Y 3t (2871 Going out of the water sand into shale. , - ~o-
3 (2875 Tnto brown lime ' ' LT o
- '- gt (2878 Going out brown lime into shale . S
- R o 4
(2885 Brown-blue, turning gray, containing (elastic bitumen) ,
100 (2888 minerals are thought to be petroleum robbed of its volatile § e
matter and are chiefly paraffin with some naptha & bengine, g -~ .- .
(2890 Got water sand
3t {2893 Out, of water sand
i - e . \ X 4
- 1_?“' -
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HOLBROOK WELL NAVAJO COUNTY

(2895 Tnto shale and lime
8t (2900 Into shaley, and lime

' “_,c_ﬁg 21 (2902 Water-sand about 2%

(2905 Brown lime and little shale
13t (2908  Brown lime end little shale
(2915  End of lime

i : 1o (2920 Blue and brown shaleg lots of bitumeny more oil showing
{2925 Blue and brown shalej lots of bitumen

21 (2927 Tn a hard, white limej looks like salt and pepper

(2930 In blue and brown shale
51 (2932 Tn blue and brown shale

5t (2937 In brown line

(2940 Rlue and brown shale
(2945 Blue and brown shale
20t (2950 Blue and brown shale
(295% Blue and brown shale
| (2957 Blue and brown shaley change to hard

(2965 Hlue and brown shale, and 2 small lime layers

181 (2967 Blue and brown shale, Best bitumen showing; rainbow colers
(2975 Blue and brown shele, best bitumen showlngj rainbow colors

(2976 In a hard, brown limej less bltumen {
T (2982 In a hard, brown lime, in the limes.
3 (2985 Shale brown and blus. Good gas smell here
.‘ 21 (2987 Small lime streak, 2'.

(2992  Shale, brown and blue, Bitumen very strangs all colors rainbow ;
8 {2995 Shale, brown and bluve 5*

21 (2997 Lime streak, 2'
7'. (3004 Shale, broum and bluey lots of bitumen; rainbow colors.
: 6t (3010 Shale, brown predominates; red; sticky; pot much bitusen,
3012 Shale, blue predominates; lots of bitumen,
; 3015  Blue and brown shales cavings pretty bad goings had %o -
_ stop and pull casing and straight-ream i
) 3020 Ft, difference in measurement. :
_ —'ﬁ 3023 Bottomed on hard 1imej kind of white specks with the browm :
g .
R November 1, 192}
N ‘
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PETROLEUM 39

The well sunk by this company on the

southern flank of the Holbrook monecline, about ten miles northwest
of the Adamana hole, in Sec. 93, Township 15 N., Range 18 E, 21
miles southwest of Holbrook, was drilled to a depth of 2,400 feet In

1922,

The Jerome-Navajo Drilling Company.
continue the Holbrook well). This company
feet in 1025. Traces of gas and oil were reported at that depth.

Hopt 0il Company. The well of this company, about half way
between the Holbrook and Adamana holes, was carried down 2,500
feet. A few showings of gas were reported. This hole is in Sec. 21,
Township 15 N., Range 19 E.. about twenty miles southwest of Hol-
brook. The lower Paleozoic beds were not tested.

_Great Basin Oil Company. This company, promoted by E. S. Tavlor,
sapk its well in 1925 and 1926, considerably north of the Holbrook
es southwest of Holbrook on a doubtful structure.
The hole was carried down to a depth of 4,675 {eet, and was drilled

to within a few hundred feet of the base of the Paleozoic section. Traces

of oil were reported at about 1,700 feet and again from 4,245 to the

bottom of the hole.
Conclusion. The Holbrook monoclinal fold is a major struetural

feature of the region which extends in a southeasterly direction from
between Clear and Chevelon creeks. south of the railroad to about
eleven miles east of Snowflake, a distance of fifty miles. This structure

has been tested only in one limited part, covering & distance on the
<. and there by only two holes. At the points

strike of about 12 miles,
tested, definite traces of gas and oil were found at various horizons.
twithstanding,

The results achieved, although disappointing, are, DO

inconclusive.

Holbrook Oil Company-

(Organized 1In 1924 to
drilled to a depth of 3,775

monocline, five mil

ZUNT AREA |
miles northeast of Holbrook, there

In this area, about twenty
th minor crinklings, a structure

exists a very gentle synclinal trough wi

not favorable for oil accumulation.
0il Prospecting: One hole was put down by the Zuni Oil Company

in Sec. 6, Township 19 NV, Range 24 E., 22 miles northeast of Holbrook.
The well was drilled over 1,000 feet deep and it was reported that a
trace of oil was found at 950 feet. The hole started in Triassic and

penetrated only the top Paleozoic sandstones.
LUPTON STRUCTURE

This structure, on the southern end of the Defiance Uplift, is &
Alizgan Boarein sf Mives Bulletn 130, 173(
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204 BUREAU OF MINES BULLETIN Xo. 119 , 1925

“The Holbrook boring (No. 1)- about threc miles west of the Hopi
hole is reported to have entered red shale at 511 feet, which continued
to 935 feet, interrupted by limestone from 680 to 692 feet and by
gypsum at intervals from 692 to 865 feet and some salt from 855 to 935
feet. Apparently there are local salt basins Permian and Pennsyi-
vanian strata in this region. :

The westernmost bore hole, which is at the Black Canyon claim in
Section 20, T. 16, R. 17, was sunk 476 feet with diamond drill. The
cores were nearly all light colored sandstone (Coconino). Some lavers
were found to contain considerable calcium carbonate and a few thin
layers of shale were penetrated. The mesa at this place is capped by
the thin Kaibab limestone;.the -upper part very sandy. A boring for
water at Winslow had reached a2 depth of 965 feet late in 1924 all in
Coconino sandstone below 100 feer. The overlving Kaibab was thin.

The thinning of the Kaibab limestone in the plateau south of Hol-
brook is an interesting feature which has been described in considerable
detail on a previous page. It results in the disappearance of the form:-
tion at Holbrook, although its thin edge is well characterized a short dis-
tance south of that place and near Winslow and Snowflake. It is absen:
in the basin northeast of Holbrook and in the Defiance uplift where the
Moenkopi formation, and 10 the northward the Shinarump conglomerate,
lies on the Coconino sandstone.

As chown in Plate 32, the dome of the Holbrook region trends north-
west and finally flattens out in the monocline southeast of Winslow.
It ic broad and flat to the southeast along the Liule Colorado River,
which cuts a canvon across it, mostly with walls of Coconino sandstone.
from near Snowflake 1 Holbrook. Woodruff Butte consists of Moen-
kopi, Chinle, and Shinarump beds in a shallow basin, capped by basalt
(Sec Pl. 60a.) Possibly the vent from which this latter rock came is
in the butte. Just east of Tavlor there is a small local dome in which
the Coconino sandstone is revealed overlain by vellow sandy Kaibab lime-
stone onlv a few feet thick. '

The Sinks are on the south slope of the large dome, abour 10 miles
northwest of Snowflake. There are 30 or 40 of them, ranging from
a few vards to 100 vards in diameter, in an area abour a mile in length,
and all near or on the sieep dip to the south, Most of them expose
sandstone of Coconino aspect (see Pl. 60b), overlain by Kaibab lime-
stone. here 20 or 30 feet thick. Undoubtedly this sandstone is underlain
br a limestone member which has been removed in places by solution in
underground waters passing into the valley of Dry Lake to the southward.
" “This latter valler is a ssncline filled with Maenkopi formation, as
shown in the cross section (Fig. 28), which extends nearly to Chevlon
Canyon. In the center of the basin, southwest of the Sinks, are two
buttes capped by Shinarump conglomerate. , 7

The Moenkopi extends far up the slopes south of Dry Lake Valley,
and on an irregular surface of this formation and in places overlapping
on to the Kaibab limestone, is the cap of Upper Cretaceous strata which
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GEOLOGY OF ARIZONA 203
-'r' Simi"
'.center RECORD OF ADAMANA BORE HOLE, SEC. 4, T. 14, R. 2y,
' ? ZON:
wester : SOUTHWEST OF HOLBROOK, ARIZONA
Fears to Feet - Material _ Formation
iy of 0- 60—Red shaie Moenkopi
: 60—~ S0—Limestone, yellow, very sandy Kaibab
3 80~ 394—Sandstone, yeliow
f E 394— 439—Shale, white Cocont
| x 439.- 549—Sandstone, mostly buff, some reddish . ocontno
— Mo- = 549~ 680-—Sandstone, white
sener: 680~ 692—“Limestone”, hard
;_\')lbmﬁﬁ = 692— 355-—Red shale, some gypsum and sale
Ae Mo- S 833-1040—Shale, brown Supai
) therc : 3 1040“10‘50—Limc, blue .
! of th: - 1050-1090—Shale, brown, and salt
: . s 1090-1745—Shale, bluc and brown, salt
iderabi= .
s struc- 17‘!-5-1950-L|mcstonc, Blue
: Pl B 1950-2040—Sandstene and salt Redwall
f Hlate B 2040-2150—Shale, brown
‘§0f the =S 2150-2345—Limestone, some shale
rection, = This record was to the end of January, 1921. A year later the depth
iy was 350 feet greater, and soft, brown beds were being penctrated. In
esented Febrnary, 1923, the depth was about 3,000 feet and the material was
e and & black shale. The Supai formation appears to be about 1,065 feet thick
mation, : in this hole, but there is :ome uncertainty as to its lower limit.
ng out :
“conino = RECORD OF HOPI BORING, IN SEC. 21, T. 15 N, R. 19 E,
cred on: SOGTHWEST OF HOLBROOK, ARIZONA
;_ze:m is = ' Feel Material Farmation
o meas- B 0— 465—Sandstone, hard, cross-hedded, gray to buff Coconino
ier de- 463~ 625—Sandstone, red
~dstone - ¥ : 629~ 697—~Limestonc, sandy, red
“forma- 697~ 710—Sandstone, gray )
omma 710-1075—Shale, ctc, red Supai
f.“:"tonc 53 B 1075-1200—Sandy shale, black .
The aar | 1200-1723-—Sandstone, red, with salt beds, (limestone,
. -f,.-..'*'.:-est to ' 1550-1590 fcct)
" 2 dome =1 1725-1788—Limestone, very hard, black on blue__-_
wrarions }1788-1875-—Sandstone : :
raol 3 1875-2175—Red sandstone with salt in upper haif. —_—
fragm : : pper
n gw:’: . 2175-2355—Limestone, red, sandy, hard ( Red\r:all
R 11: - 2355-2400—Sandstone, buff
; BCcIalay 2400-2420—Sandy limestone and sandstone, red S
i orma- . .
©od Mr &1 Another record gives red sand and shale 2196 to 2235 feet, lime
©oiad re- = and shale, 2235 to 2505 feet, and white “lime,” 2505 to 2520 feet..
lowing = Possibly the base of the Supai was at 1725 feet, but red material occurs
hgs on in underlying strata: ,
. as to % . Early in 1925 the Taylor-Fuller boring penetrated arkosic sandstone
i | beds; 3685-3870 feet, limestone 3870-3994 and red and brown hard sand-
Stz re- stone 3994-4112 feet, possibly strata of the Apache group which outcrop

on Canyon Creek 60 miles southwest.
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‘Ademune 011 Ocmpany. Well No. 1. Located in 5% 533 Seotfon v/ |
e To WA Xuy B RO B, DIrillef 2o dopth of 4,100 fest and opantions -
suspended. 4 gocd oil showing was repoTted. A log was not available,
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Introduction

In view of sotivity toward 011 devolopment near Holbrook,
srigons, which, in addition to cyouring intense locel interect, 18
now commending the attentlon of outside operators, a revlew of the
conditione found thers will be presented, includlng nresent develon-

ment, astatus of lands, ané the indlcetions and nossibilitien regurd-
ing oll.

Toocatlon and TOpoOgT aphy

The tovm of ilelbrook, about 900 population, 1€ ritucted on
the Senta Fe Railroad, 60 nllece from the esstern border of the ttatea
™wo bunks, several wholesale snd retall merchandise esteblichnents,
two newspepers end hzif & dozen hotels meire 1t heedquarters of the
ronching end Indisn ropervation interectw, and lately, for oil de-
velopment work in that geotion. It ie on the Ceean-to Qcesn nighway,
and dirt roeds int-> the surrounding country ore Falrly well Zept upe
Tinslow, irisona, 33 mlles wect of dolbrool: (population 2000) mey
also be consldered within the 01l development eorea.

The Little Colorado Iiver flows tntermittently thru both
Holbrook end ¥inslow, tho wells 200 feet deen eand recervolrs forned
by dsming creeks foIm the wcter supplles of the towms. A cporee
cro=th of serub timber, found on the hills zouth of iolbrook, is a
source of fuel for drlllinf. ond oosl ls br-ugnt in fron Tew jexlco.
The elevation of lolbrook 18 §,080 f£4; thet of Uinslow 18 4,850 fte

?ogoggangx

mhe Holbrook district is gitucted on the platesu provinece
of irizonn, ot the south border of the zevajo County whlch extends
%ith 113tle voriation in topograrhy north 175 niles into Utah. The
surfuce 18 cut by occaslonnl deep cznons, due to the gwift torron-
151 streems. As a rule, the reglion 13 u prairie country, with
sosttered buttes, the retpants of lava flows oT erosional fectures.
To scme extent the topograrhy gonforme with the beddlng, comprising
e pently rolling surfsce thet follows the burely perceptible bend of
the h:rd sanictone etrat benectih. The platean country, fronm tie Jtoh

border to 90 miles :outh of Eolbrook, aaisntains an elevetion between
4800 end 6000 feet throughout.

Yape and Photpgraphy.

The accompenying conposite mop w11l serve to indlcate the
geogrsphio,.tOpographlo and geologlc conditione of this district.
The etratigre~hy is bised on Perbert E. regory's UeS.7+Se. rrofes-
gional Paper, 93, long sccented &E & gstendcrd op the geology of
the Xapsjo Count7. 7he ctructural pgeolosy, 88 mapped, l= the re-
sult of the writer's investlpgrtlons made in a genersl wey only, znd
not detalled. <ihe sccompenyirg photograrhr chow the reonersl eppecr-

snoe of the country, enmd the position from ~iich each wce trken 1e
indlcsted on the mope.
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Development end operations to jete

mhe Lztec lend and Cottle Comnany heve boen in noscec-
ston for s number of yesrs, of necrly & million seres of 1isnd in
thie district, formerly ovned by the Sonts “e wellrocf. A portlon
of this lend hae recently been le: co¢ Ty the Hopl 011 Compeny of
ilolbroock, end in october of 1918, & well wee staried on thcir pro-
perty In 3ece 21, Te 15 Ney e 19 F., &t the end of Jnly 1919, &
depth of 2050 ft. hsd been renched with no showing except & clight
color at about 420 £te (This rhowing gppecre in tre oil wells drill-
ed eo for and In water wells, rend will be commented on Jotcre )
the T ind Rlvor 411 0., 0f “yoming is arilling toirf —e1ll for the
Hopl 031 Compeny oo 8 perticipeting iptere: t 1&a8ls.

‘The Holbrook o0L1. Company, ~1th-6lote to 60,000 gores of
patented ond leaced 1znd, is drilliinc 8 wcil on Sece 23; To 15 Dley
R. 168 E., now 100 I gud-writing for toolEe

. ohe idnmons 011 & ILond Connloy. w34 40,000 oeres, hes
recched & depth of 1060 fte On SeCe 4s T 14 Bes R 20 E.. Arillinge.

The Bleck Canyon 011 Compeny {oClosikey interecte of Xol-

vrook) with 50,000 acres hat irilled 1o 500 it, with & core ari1l

on Sece 20, Te 16 Le, Ee 17 Ee, severatecn miles ¢putherly from
+inslotia

) The Apsohe 011 & vevelopment Compery koSs & locetion in
t00e 7, Ta 16 lies Re 21 E;~the Holbrook 0Ll COe B 1oceticn in lec.
oo m, 17 Re He 21 Ej the Lone Ster 011 Co. & 1ocction in Sec. 6,

m. 19 Re, Re 23 E;-the Zuni o011 Co. & locatlon in Sete 6, Tel9 Tie,
Re 24 E. ey

Other Arizono companles srgonied to cooure lecses include
the »in@low 0il Co., Chevlon 01l Co., Lome oil Co., Klataws 011 COes
Holbrook Investment COe, tinslow 2utusl 01l resoctition, tnd rham-
rock 011 & pevclopment Co., g1l of whom contemplats patting dowm

rige eventusllyeand are 8t present offering leaces O chores on

the market in eny si-e tlocks. The lund 1B thorouzhly token up
4o the extent of some 1100 smmere niiles.

G=ologist representing the Carter 0Ll Coe. Commonweslth
0il Co., Allen Uil Co {02 Oklehoma) Unlion 0i1 Co., of celifornis,
Stendord 0il Coe of california and sinclalr 011 Co., have vicited
the aistrict in the past, it 1e renvrted.

Regults Obtained by Drilling

. The progress of the Hopi 011 Co., well In . 3e0. 21-15-19
ie being wetched with interest by ell perties concerned in the Hol-
trook field. The depth of the oll becring horizon ( 17 one should
exiet) 18 purely speculative, tnoemuch as ther is no criterion in
the way of drilled wellscto guide the prospectors. At e depth of
20507t. the Hopl arill hes passed the horigon that csrried oll in
the Son & a 0il field, 160 miles to the north, where wells of
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small production (6 to 156 bbls. per day) were eecured ot depths
ranging from 300 to 750 ft. CThe Hopl well is drilling with stand-
ord tools la an open hole, encownterlng alternate scndstone and
llme, with very 1iltile shale. 2t 1960 ft. vory little water hod
been encountered, tho et 2086 f£t. the drill penetrated a "scturated
woter sand.” This 1s consldered significent from the standpo int
that it indlcaten the porelble rresence ol suffiofent underground
wecter to essist in the eccwmletion of oll; a point which will he
touched upon leter in this reports

mhe other d4rilling wells in the locelity have not recched
sufficlent depth to odd to the Imowledge of vpnderground conditi-nse
However, tho Adomena in fec.4-14-20 cncoantered a 20 £t. bed of im-
pure selt at & depth of 660 Tte, which wes rot noted in the iopl
well. Similar sslt deposlts were noted in vieter wellc ncar Linslow
and elsewhore.

with the tcet wells now driliiag, @ rea f17ty miles long
end some fifteen miles wide will be proven up, provided the wells
cre corried to suffiolent depth. The broad form of folcin: found
in this territory does rot cherply cegregcte the dirtriet 1nto
likely oand unlikely territory as in California or .yoming ficlds,
thourh the antlclines and cyneclines ere eufiletently well develoned
as t0 meke esch o separcte drilling poasibilitye

Geolosy and St racture

The Navajo Country of irizone comprises a tell recognized
geogrephical and geologleel unit. It includes a gently rolling
platecu erez that extends rourhly from the Utch border south thru
irizons 190 miles or EO mlles south of the c“oute Te “oilrocd snd
.olbrook; snd from the Colorado snd Llttle Coloradn wiverc on the
weet to the Continentsl Divide (enproximsting Gallup, Lew iexlico)
on the east. The genersl elevstion of the surface of this plcoteau
1s betweon 4800 end 6000 ft.

Throughout this plateen the sedimentery strata (of iesorolc
end Paleogzolc age) extend withont perceptible breek and with little
worping exsept at the bounderies of the reglon. 7he slight werping
on & broad soale, hatc placed the bed in the form of & geo-gynellne
extendins eoutherly from the Tan Jusn River ( and oll flelds) in Utah
to ilolbrook, trouph making o long genersl slope upword to and south
of Holbrooke 4long & line situsted fiffeen miles south of iolbrook
this upwerd elope terminatee end the beds bend over 1n en enticlinal
£01d that i8 barely perceptible, and s:sune & dip towerd the couthe-
The gentle foldlng 18 on cuch a large ecBle thet meny gnaller antli-
clinel end -eynolinal £olds n-e oncountered as one traverses the dlg-
trict. Tus the "grest anticline” or "Holbrook structure,” ec the
mojor antioclinel {or doming) fold hae come o be lnowm, is the
location scleoted for ~rocpecting by the Holbrook Interests. The
mnlnor folds talke the form of partly-closing domes on the flanks of
the major structurs, or anticlines and synclines whose trend hae
epparently 1ittle conformance with the trend of the major enticlinel
exis. The locstion of many of the minor folds, both anticlinal and
synelinsl, have becn seleoted by the verious operctorc as suitcdle
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1ecetions for dariiling, which oocounte for
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temt welle in the dietrict.

the wide dispersion of

* The San Jusn o1l field, with its lmown oil measurcc, has

veen uped by geolog
sible, though, o8 me
ot Sayi Juen have been pleroed by the
proved unproductive.

ae follows:

fate =8 o oriterion at polbrook, as for &l noB=-
ntioned previousld. the mecspures ecoptzining oll
arill st tolbrook, snd hovo

Tha geologiec ceotlon &t Liolbroox mEy bhe given
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thickness
Era _ Period Serist group  Formetion | Estimeté) Description
pesozolc Triasilo Chinle 1000 Plus grey,purplish
_ chale.
Shintzunp 5=-20 flecvy conglo-
merate
De Chelly 0=20 ned candstone
Permian
joenkople 100-300 ned shole and
stendstone
Telbob ~O-G0 ~Timcctone
peleozoic Carbon- AunbreY
iferous .
Penneyl- Coconine 200 Greg & white
vanion gross-bedled
standcetone
Supal 1600 Sandctones &
1incetones
{01l becring 8t
tan Juan)
piecisel- Redwull 500 (%) Limestone
rplan
Canbrisn “Tonto SO0 pius (§] SnBles and
— sondetones
Protera- Fre-Chim- Unkerchuer pYuB (¥) Sholes,sand- |
zoic brian stones,guerts
- t{te,limestone |
Grantfea.. g.nef:—;;
schiste.
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fHe surfsce rock in the vielnity of Holbrook is the
lioenkopies Towsrd \iinclow the ioenkopic ic entirely oroded awmay,
exposing the Kaibeb Limeatore, which is there only 8 ft. in tllck-
ness. The @cconino asndstone 18 exrosed in the wells of Chevlon
and Clear Creek Canonm, southeast of vinglow. There the welle
stepd 100 ft. sbove the wotoru which heve been dermed up to form
reservolrs.

Thns the wells drillcd thus fur penetrste a lower por-
+ion of the Noenkople; may or may not encounter the Xaoibeb linc-
stone, sscording to thelr location (es the Kalbed does not under-
116 211 this region:) and puss into the ‘upel Lower ennsylvenien,
+he thickness of which ie unkovm here, but judgdng from distent
outorops, will probably be upwards of 1500 ft. Thiz formation 18
oil besring in the ren Jusn oil fleld (knovm there as the Goodridge
arnds of the Aubrey group.) The lower portion of the fupal is the
objective of the drillerse at iolbr-oke The well of the Hopl Company
e hos been mentloned preplously, hes pessed the uprer members of
the cSupai and at 20560 ft. {iugust 1,1919) should have reached the
lowernost members, and has not yet encountered the oll. The well
will be esrrieé deome Into the Redwsll lime i1f necessery, it is un-
deretood.

Beneath the Redwoll limectone there is encountered in other
ports of irimona {Grand Canon ssation) & trcmendous thickness of
Combrisa end Pre-Combricr sedimentzrics thut lle on the primitive
gronites and schists, the thiclkness, or even presence of which be-
neath the HolbrooXk area is unkomn, and thelr poecibilitices es o
source of petroleum i8 highiy Improbuble.

As regerds love flows in this vieinity, rermants of basel-
tis flow rock are still to be found &t no grett dlstance, notably
at ;oodruff utie, 10 milee southesst »f iolhrook, where a resistent
baealtlc oep rcsts on the chinle sheleds Other basaltic rermonts
occur in lerge messes 25 miles north of olbrook. ~in Putten,
18 miles north of Iolbrook, &re of intrusive origin.

The platesn roglon in generzl hes been the Scenc of intru-
sive sotion thru-out Triessic, Tertiary and even recent oges, the re-
glon 75 miles southeast of ‘olbrook {ncer Epringerville} and 40 miles
west of TinAlow (Scn Francisco Lountain volpenio field) bolng notable
examples of fresh voleanle activity, with unusuelly porfect cinder
copes and lave flowse The particular region about liolbroolr and lns-
low, however, has not bteem subjeoted to voleunic sotion (though the
penersl detrimentel effeot of neightoring intrusive activity on the
scourmlation of petroleun should not be oveirlookeds )

Feulting does nost cceur to eny perceptible extent in the Eol-
brook sres. The moximum dips ercountercd are & 10/2 on the flanks
of the emcller folds; the generel dip of the beds towerd the north

on the north nortion of the major snticline 1z 10/2, and the same to-
wzrd the south.

Fmphaslc must be placed here upon the importence of under-
-6=
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und woter a8 O footor jnfinencing the socummlustion of peirolenms
L sufficient gunnly of andergroind weters, conctituting & hydro=
stetic head, will tend %0 scoumlate the oll {n porous beds under

en lmpervious & ole or limectono cop in the top or upcE of the anti-
olinec snd domed, jue +» the bipgher spoclfic grovity of tho witere
1ock of weter will ullow the oll to settle in the synclincs. In
most oil f£1elds tho 0il e found in t+he anticlinoi, vhore 1t ic im =
pounded by wators perriang it up fIom veperths Ab theo 361 Juon 0il
Fleld, hovwevaeT, the oll is recovercd from the gynglines due to the
gbecence of & hy&rostatic hoed of wotcre In thie ocuse, the desp-cut
oenvyons of the Gen Jutn River end its tributorles heve epperently
irained the oil vouring etretse of wubter, lesving the oll to settle
in 8 goneral VEY in the synclipes.

A% HolbrooX the feuture of deep-cut canond 15 not cncount-
red: but 1t 1s poseible 4in this region, ‘here there 1€ no hirher
1emd within Tovly M11€S, cnd where the ctretification (1evel, resie-

tant, compoet vede) 18 ganducive 1o qulck run=-off o® surfoce vulers,
end vhere 8 zuneral oonditlion of cridlity cxists, thot there mey be
the loek of underground mabers neeogsury to the anticlinal ACCULM=

1:¢tion o:t oils

on tals hypothegis tho locz%lon of tho Adamnnu 011 COe well,
. obe 4=14-20; hul heen npade <n 8 ‘ByRelinc. .In this gonnection &lso
the logelng of o wgotursdc d weter sond” in the Hopl Co. Toll, TOCe
21-15=19,. at R020 fte is .1 nifleent, &° montioned provinuely, in
thet It _gt'mg,_az;jnﬁl aiion o8 -0 ~hot may bo expected of neber con-
ditions, znd 18 cor.pi&«iltgmd inso foypreble 3icht Y thoce who have
selested antiolinsl lpcalinns for. tneir prospect Tigs. .The rele-
tive velue o:t-',antic'li.nul 1ooztions for the cocuzplation o’ oil could
only-be deterninst 17 the Grill, should oil be dtscovered in this
pections The gatielined position ¥would e preferzed OF the writer
1. gulded by -g:.0ice of locction alone.

surfege ~ Indlost tons of 01l

s pointod out previously, the ion Jusn oil £1e1d, 160

mlles porth-of Jolbrook; -i8  the:most closely reluted polnt of oil

proauctions snd- the okl mensures thore 4o extend couth %o 1o0lbroolk
md ere witBEin resch of the ariyl there but have <=0 far proven ber-

ren.  -orilling commended &4 San--Juen 1IN 1010, the wells being

.producers of bigh gruﬁe_-oil.

_ ~The Seven Lokes 0il field, 60 miles norih of 2allun, llew
Heﬂongt-lzﬁ;-mtlez_ndﬂhoigmst of HoTbrook, .gunporis & number of 6 to
o0 borrel Wellds - The oi} _ia"-!ﬁ;gl;.graﬂ.e; w;t_h-‘:e'poi-to_d- high gesollne
and lubrienting atock ponternts,. and the £181d, like the Sun Juen
field, tho, fer. from trangportetion, is et present being ezplolted
for furthor deveiopmanty The of1 horizon ot Teven 1ekes Lo evidently
{he Dokota aandB-'I;pne.,a'cxetmcous momber end much hlgher ctratigreph-
joplly-than ihe “ip13rook BTeBs '

An oll a‘se;ﬁ 1&"reii.ab1;§ renorted %o 1he writer to be fonnd

in-c;;nxozi__de‘c}xem'-.- 96 milec northenst of siolbr~ck (helf woy to Sen
Juon) end enother in ciblcu Canon, 106 miles south of Holbrooke
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mhe writor personelly visited on oll &eep, Or group of seceps
on Clesr Creek, 7 mlles coutheast of Winelowe che seeps occunr b the
edge of tho wetor in & reservolr formed by demming the steep welled
gorge of Clesr Creck, end can be renched only by boal (or, 8¢ In the
writer's osas bY gwimainge} A thin stresn of browm oll exudes with
water from crevices 1n the Coconine pendctone snd spreads wpon the
carfoce of the Treserveir. 1t ic Lelieved thot shis oll occurs al the
bace of the Cooomino papdctone ond 1is f1oa-.ed out vy the wators of the
reservoir, penetrating +he currounding ctrata. Considerable 8, with
nomistekeble petzolific odor, btubbles tixm the weter. There 1S5 no evi~

dence of faulting ihpt would allew thig 011 to reach the curace here
from greet depths. :

A simllor seep is renorted in the gorGe of Chevlon Tork,
glso demmed up, 13 milec southesst o< ~inclew erd 21 mileS west of
Holbrooke

In enmectlon wlth these sceps on Clenr Lreek cnd Clavlon
rork are indications of 01l in the form of colors und globulos, with
some BG8, creditably reportod ot 1~gym for come Jears, ts be found

in verlous water wells arillzd to aepths oI 300 to 500 fte ncur Hol-
brook. Furtner, &2 mant ioned previously in this report, the lopi

well reported o showing of colors end gus ab an5 £t, which corred-
pouls with thg bhorizon of the Goconino candcbone. Hence the Coconino
at:ndstone seens to Lo 8 member that contains oil in vory smill quanti=-

ties, though has evidently been exnlored thoroughly withoutl hesing
proved prodnetives. _

ggnclnsiona Concorning vossibilities

The foregoipg more OT 1essS detalled description of the geolo-
gleal end atyucturcl feotures ol the olbrook distriet %111 scrve to
indiccte that if oll were present in the deep-lying cadiments of the
havnjo Country. the Holbroock rjor entlcline, o8 well 88 & punber of
the minor folds cecompuenying 1t, would offer some promlte of accumi-
l1stion., However, the ot that the sand rmeosurcs above tho Csmbrian
have been prosrccied without results, esprelelly +he Fennsylvonian
serles {Coconiro gendstone) thet showed some ourface indicctions of
011 st shallow depth; +he nature of the ged lmentary rocks, lacking
in corbonsceous or dlstomcoeous gheles thronghout; the guestionoble
presence of undergreund hydroatetlc pressure: +he edverce condltions
oreasted by (geologically) recent igneoua rotivity in the generzl re-

fon: the Xnowledse th.t esuch oil is producecd in new Hexlco and Utah

derived from horizons nlbove those in which jolbrook Interest ore

now drilling, end ihrt ~he Mississipplen beds where exposed in this
reglon axe ImoTn t5 have shotm no evidences of petroleumj togecther
=1th the fact that all the wells in the Hew lexico ond Utah flelds
hive Bcarcely produced oll in commercicl quentitics, mokoc the lol-
trook sreg, ir the =riter’s oninion, an unpronising one, where the
poasibllity 5f securing petroleunm 1s extremely unlikelJe

mhe scation of country ritty miles eoet of Folbrook presents
e better eppearance for the pocumulution of petroleun then thot et

a“b
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Holbrook. JAntielinel structures of more pronounsed folding ere evi-
dent, =znd the ares is more worthy of proepecting. However conditions
thot govern the aocummletion of oil ot Holbrook will apply also to
thig reglon. The land in the vloinlty of Bouck on the Saantsa Fe
Ruilrond, hcs not beem locoted for oil possibilitice and should eny
011 be encountered in the drillins tetivities mcur Holbrool, thie
territory shoanld cowsand the attention of operators.

Ios Angeles, Culilfoinite
sugust 10,1919
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(2815
(2819

(2824
(2830
(2835
(28k0
(2845
(2850
(2855
(2860
(2865
(2868

(2869
(2871

(2875
(2878

(2885
(2888

(2890
(2893

ezt

Log of Holbrook Well, in NE Ssc. 23; T, 15 N., R, 18 E., Navajo County,
Navajo Field, Arizona

96
8" Casing (no driller's log available) —
Drilled by old Holbrook Company, Jerome Navajo Drlg. Co.

started at 2500, Small water under casing someplace.
Water sand 5', Good oil showing and gas. Caving.

Set 6-5/8" Casing, Hard brown lime B, Septs b, 192k
Gone through lime and 2! brown shale

Into brown hard lime
Into brown hard lime
Through the hard lime

In brown shale, Strong gas smell
In broun shale, Strong gas smell
Tn brown shale., Strong gas smell

Dark brown lime, hard
Dark brown lime, hard

Brown shale

Brown shale

Brown shale

Brown shale

Brown shalej getting a 1little harder - Sept. lh, 1924
Brown shale

Blue & brown shalej little lime in it, pretiy hard.
Good gae smell.

Blue & brown shalej 300' water left in hole,

Blue apd brown shale. -

Elue and brown shale; 200! water left in hole, 9/16/2h

Dark brown shale. Gas sméll good,
Dark brown shale, Gas smell good.

Dark brown shale, with 1ittle blue shale,
Elue and brown shale

Chocolate shale
Choeolate shale

Chocolate and blue shale

Same

Same

Same

Chocolate and blue shals-small water sand bet. 2 shales,
Choeolate and blue shale-sirong gass water petered out.
Chocolate and blue shale

Chocplate and blue shale
Sama
Same
Same
Same
Same
Sape
Same
Same
Same

Tnto a water sandstone carrying lots of gasjy no -'cave
Going out of the water sand into shale,

Into brown 1ime
Going ont brewm lime imto shale

Brown-blue, turning gray, containing (elastic bitumen)

minerals are thought to be petroleum robbed of its volatile
matter and are chiefly paraffin with some naptha & benzine,

Got water sand

“Dut of water sand

-]l =




HOLBROOK WELL

{2895

81 2900

- aﬁga 2t (2902

| (2905

13" (2908

/ (2915

10t (2920

(2925

21 (2927

(2930

5t (2932

5t (2937

| (2940
(29L5

20t (2950

(2955

n (2957
(2965

: 18 (2967

: (2975

3 b (2976
. 7 (2982

,é 31 (2985

: ar (2987

(2992

: g+ (2995

2t (2997

¢ (3004
6t (3010'

3012

3015

3020

. 3023

NAVAJO OCOUNTY

Tnto shale and lime
Into shale, and lime

Water=sand about 2!

Brown lime and 1ittle shale
Brown lime and little shale
End of lime

Blue and brown shales lots of bitumenj more oil showing
Blue and brown shaleg lots of bitumen

Tn a hard, white lime§ looks like salt and pspper

In blue and brown shale
Tn blue and brown shale

In brown lime

Rlue and brown shale

Blue and brown shale

Blue and brown shale

Blue and brown shale

Blue and brown shalej change te hard

Blue and brown shale, and 2 small lime layers

Blue and brown shale, Best bitumen showingy rainbow colors
Blue and brown shale, best bitumen showingj Fainbpw ¢olors

In a hard, brown limes less bitumen

In a hard, brown lime, in the limes,’
Shalej brown and blue. Good gas smell here
Smell lime streak, 2t,

Shale, brown and blué. Bitumen very strongg all colors rainbow
Shale, brown and blue

Lime streak, 2!
Shale, brown and bluej lots of bitumen rainbow colors,

Shale, brown predominatesj reds sticiq; not much bitumen,
Shale, blue predominatesj lots of bitumen.

Blue and browm shaie; cavings pretty'ba.d goingg had to
stop and pull casing and straight-ream

Ft, difference in measurement,
Bottomed on hard limej kind of white specks with the brown

November 1, 192}
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